Preoperative ultrasound vascular mapping was performed to determine the surgical method for two cases where standard arteriovenous fistula was not possible. In case 1, the previous arteriovenous fistula of the left arm was occluded, and arteriovenous graft of the right arm was thrombosed after frequent percutaneous transluminal angioplasty. Contrast medium was contraindicated because of allergy. Using preoperative ultrasound vascular mapping, we were able to establish the appropriate surgical method. In case 2, hemodialysis was started by catheter insertion, and then access creation was planned. This case was treated with steroids due to a bullous pemphigoid disease and there was a high risk of infection, which precluded the use of synthetic grafts. There was also the possibility of delay in healing due to malnutrition. Therefore, appropriate surgical method was tailored by using preoperative ultrasound vascular mapping. Ultrasound vascular mapping was useful for determining the surgical creation of an appropriate access for facilitating hemodialysis cannulation.
Introduction
Sometimes, the effects of aging or several complications can make a standard arteriovenous fistula (AVF) difficult in end-stage-renal-disease patients or hemodialysis patients. In such cases, an arteriovenous graft (AVG) is usually selected. Thus, it is important to know the function and quality of the basilic vein, the median cubital vein, and the brachial artery before an AVG operation. Previously, vein angiography was performed to confirm the condition of the vein before the dialysis access could be created. However, the problems of renal dysfunction and allergy by the contrast agent complicated establishing an AVF or AVG. At present, examination before access creation using ultrasound vascular mapping is established. Vascular mapping is also commonly used for evaluating the jugular veins during catheter insertion. Two patients complicated by disease and other risks will be described regarding the decision of hemodialysis access method.
Report
Two cases who underwent ultrasound vascular mapping before vascular access operation are reported. The first case was a 71-year-old woman with thrombosed AVG on her right arm after frequent percutaneous transluminal angioplasty (PTA). She also had a previous failed AVF on her left arm, and contrast medium was contraindicated because of allergy. Superficial veins were not found in the forearm region with the compression by tourniquet, and therefore arteriovenous evaluation was performed by ultrasound vascular mapping before the operation. The superficial veins at the periphery of the cubital fossa were examined, but no suitable vein for AVF was found.
Subsequently, ultrasound vascular mapping of the upper arm was performed in the cubital fossa region. The inner diameter of the brachial artery was 3.0 mm and calcification was not observed (Figure 1(a) ). The inner diameter of the basilic vein was 2.6 mm after the compression by tourniquet ( Figure 1(b) ). We determined that graft anastomosis was possible for creating an AVG. At surgery, a J-loop type AVG was created using 5-mm expanded polytetrafluoroethylene (ePTFE) graft (Figure 1(c) ).
The second case was a 75-year-old woman with bullous pemphigoid disease which required steroid therapy. She started dialysis by inserting dialysis catheter due to deterioration of renal function. Her preoperative general condition was poor and showed hypoalbuminemia (1.9 g/dL). Therefore, there was concern about postoperative delay in wound healing and high-risk infection due to steroid administration. We decided not to use an artificial vascular graft to avoid the risk of infection. In the ultrasound vascular mapping, the lumen of the brachial artery was 3.0 mm and there was no abnormality in the arterial wave form. Then, with a length of several centimeters, the median cubital vein with the inner diameter of 3.5 mm was identified ( Figure 2 ). Using this artery and vein, an AVF was considered possible. However, the puncture area for dialysis was limited, therefore it seemed that only one of two cannulations could be done after AVF preparation. For the remaining cannulation, translocation of the basilic vein (TLB) or superficialization of the brachial artery (SFB) was evaluated. Comparing the depth and extent of the skin incision between these operations, it was thought that SFB is less invasive. We also considered the possibility of delayed wound healing due to dermatosis of pemphigoid and hypoalbuminemia. Ultimately, we decided to operate an AVF in conjunction with minimal brachial artery superficialization ( Figure 3) .
Unfortunately, she suddenly died the day before surgery due to unexpected massive gastrointestinal bleeding. Therefore, this surgical plan was not executed and ended with planning only.
Discussion
Currently, guidelines on several ultrasound vascular mappings have been published. 1, 2 There are three major purposes of preoperative vascular mapping: (1) determination of whether surgery is possible or not, (2) design of the access that is easy to cannulate, and (3) estimation of access patency. Regarding access patency, it is recommended that the inner diameter of the artery should be 
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2 mm or more without calcification and the inner diameter of the vein should be 2.5 mm or more for an AVF or 4.0 mm or more for an AVG. 1 Regarding ease of cannulation, it is reported that the depth from the skin to the blood vessel should not exceed 6 mm. 3 In both our cases, the veins of the forearm were poor, so it was a challenging task whether access creation could be possible or not and whether cannulation for dialysis would be easy. In the second case, there was a skin lesions from Pemphigus disease treated with steroid internal administration, and it was necessary to consider the problem of delayed wound healing. Transposition of the basilic vein is widely performed for the upper arm AVF. 4 Arterial superficialization of the femoral artery was reported by Brittinger et al. 5 in 1970 as the alternative to AVF, but this has not been done much later. Currently in Japan, arterial superficialization of brachial artery is widely performed for the case in which AVF is not applicable due to heart failure. 6 In our case with skin lesion, arterial superficialization was considered to be useful for creating an access compared to a basilic vein transposition.
Conclusion
Considering the patient's clinical status and risk, it is most important that the prepared vascular access should be easily cannulated for dialysis, and that it can be used for a long time, and that blood flow can be sufficiently obtained for this purpose. Ultrasound vascular mapping allows us to decide the appropriate hemodialysis access methods and where cannulas are easily inserted. Therefore, we believe that one could create an easy-to-use vascular access without doing difficult exploratory operation.
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